Leptin enhances ICAM-1 expression, induces migration and cytokine synthesis, and prolongs survival of human airway epithelial cells.
There is rising interest in how obesity affects respiratory diseases, since epidemiological findings indicate a strong relationship between the two conditions. Leptin is a potent adipokine produced mainly by adipocytes. It regulates energy storage and expenditure and also induces inflammation. Previous studies have shown that leptin is able to activate inflammatory cells such as lymphocytes and granulocytes, but little is known about its effect on lung structural cells. The present study investigated the effects of leptin on human airway epithelial cells by using human primary airway epithelial cells and a human airway epithelial cell line, BEAS-2B. Flow cytometry showed enhanced ICAM-1 expression by both of those cells in response to leptin, and that effect was abrogated by dexamethasone or NF-κB inhibitor. Flow cytometry and quantitative PCR showed that airway epithelial cells expressed leptin receptor (Ob-R), whose expression level was downregulated by leptin itself. Multiplex cytokine analysis demonstrated enhanced production of CCL11, G-CSF, VEGF, and IL-6 by BEAS-2B cells stimulated with leptin. Furthermore, transfection of Ob-R small interference RNA decreased the effect of leptin on CCL11 production as assessed by quantitative PCR. Finally, leptin induced migration of primary airway epithelial cells toward leptin, suppressed BEAS-2B apoptosis induced with TNF-α and IFN-γ, and enhanced proliferation of primary airway epithelial cells. In summary, leptin was able to directly activate human airway epithelial cells by binding to Ob-R and by NF-κB activation, resulting in upregulation of ICAM-1 expression, induction of CCL11, VEGF, G-CSF, and IL-6 synthesis, induction of migration, inhibition of apoptosis, and enhancement of proliferation.